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Abstract 
With the rapid increase of the number of floating population in China, migration plays an increasingly significant role in China’s 
economy during last three decades. Given the background that most of the studies focus on migration in a particular period or 
oriented regions, there is a critical need to analyze the spatial-temporal patterns of migration in China. With the method of 
graphics of flow-line-symbol and matrix data with origin-destination of interprovincial migration during the periods of 1990–
1995, 1995–2000, 2000–2005 and 2005–2010, the flow direction of floating population on indices of flow ratio, flow coefficient 
at the provincial level, the origins and temporal changes of major migration destinations were studied in this paper, as to 
understand the mobility of interprovincial migration over the last two decades in China.  
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Spatial Statistics 2015: Emerging Patterns committee. 
Keywords: Spatial-temporal Patterns; Interprovincial Migration; Origin-destination Matrix; Flow-line-symbol Mapping 
1. Introduction 
The floating population in China has been increasing during last three decades, from 6.57 million or 0.66% of the 
total population in 1982 to 0.23 billion or 17% of the total population in 20111. Meanwhile, the spatial patterns of the 
migration have changed as well and exerted an influence on the social development through the whole country. On 
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one hand, the rapid increase of the floating population has promoted the economic development of China both in 
rural and urban areas, as the increase of the labor force in the cities makes contribution to the urban construction and 
the employment of the rural migrant workers increase the income of the rural families and reduce their economic 
burdens2. On the other hand, it also has brought some social issues such as land reallocation in rural areas3,4, in 
equality health care5, infectious disease risks6 and public security7. 
The floating population has played an increasingly important role in China’s social development nowadays and 
the research on it has enjoyed a boom as well, of which most studies focus on migration in a particular period or 
oriented regions. The spatial-temporal patterns of migration of the whole country are studies in this paper. 
2. Methodology 
The origin-destination matrix of migration contains the information of the origin, destination and the number of 
migrants, which reflecting the important geographic data about the spatial-temporal patterns of the migration. The 
O-D matrix of interprovincial migration is with features such as multidimensional both in time and space, 
complexity in structure and consistency in objects. Traditional research on the O-D matrix is usually with the 
methodology of statistical analysis, summarizing the O-D matrix with the statistical indicators and mathematical 
models and precisely giving the quantitative description. The geo-informatics graphic analysis is used in this paper, 
combined with the O-D matrix to analyze the interprovincial migration in China. 
The matrix data with origin-destination of interprovincial migration in this paper was provided by Tabulation on 
the 1995 National 1% Sample Survey (1996), Tabulation on the 2000 Population Census of the People’s Republic of 
China (2002), Tabulation on the 2005 National 1% Sample Survey (2006) and Tabulation on the 2010 National 1% 
Sample Survey (2011). With the method of graphics of flow-line-symbol and matrix data with origin-destination of 
interprovincial migration, the flow direction of population on indices of flow ratio and flow coefficient at the 
provincial level, the origins and temporal changes of major migration destinations of the whole country were studied 
in this paper.  
The flow ratio means the ratio of net flow and total flow and the flow coefficient means the complexity of the 
migration, which is the flow of every unit time and space. The expressions of flow ratio and flow coefficient are as 
follows: 
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where FR is the flow ratio, inFloat and outFloat are the number of migrants of the region, Cfloat is the flow 
coefficient of the region, Nfloat is the total number of migrants, T is the time of a half year and D is the distance of 
two provincial capital of the migration. 
The graphics of flow-line-symbol is a kind of mapping software focusing on the visualization of mobility 
developed by the research group. It could be connected with the Arcgis10.0 and carry on the mapping work. 
3. Results and discussions 
3.1. Visualization and analysis on the interprovincial migration in China 
Substantial increase was detected in China’s interprovincial migration. Meanwhile, the flow ratio of migration 
was relatively stable with the high value regions of Beijing, Tianjin, Shanghai and Guangdong, and the low value 
regions of Sichuan, Henan, Anhui and Jiangxi. The results also showed that flow coefficient had fluctuated within a 
narrow range before 1995 and was on rapid rise year by year during 1995-2010. Yangtze River Delta was found to 
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be the region with highest flow coefficient, followed by Pearl River Delta and Beijing-Tianjin-Hebei Metropolitan 
Region. 
 
 
Fig.1 The flow ratio of interprovincial migration in China (1995, 2000, 2005 and 2010) 
 
 
Fig.2 The flow coefficient of interprovincial migration in China (1995, 2000, 2005 and 2010) 
3.2. Visualization and analysis on the origins of the major destinations of the migrants 
According to the research on the total migration flow, flow ratio and flow coefficient of the interprovincial 
migration in China, it could be found that Beijing, Yangtze River Delta and Guangdong was the three major 
destinations of the migration.  Based on the organization of the matrix data of the six regions of the whole country, 
the net-migration, origins and the changes over time of three key destinations of migration was studied, showing that 
they all had sustained increase of migrant but with distinct origins. The immigrants in Beijing have increased, with 
the average number of migrants of each province from 43,100 in 1995 to 22,700,000 in 2010. The major origins of 
the floating population in Beijing are North China and Northeast China. 
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Fig.3 The distributions of origins of the migrants in Beijing (1995, 2000, 2005 and 2010) 
4. Conclusions 
The main flow direction is found as from inland to rapidly growing economic zones of eastern China such as 
Beijing, Yangtze River Delta and Pearl River Delta. On the whole, the flow ratios of the interprovincial migration 
are stable during the last two decades and both the regions with high value including Beijing, Tianjin, Shanghai and 
Guangdong and low values including Sichuan, Henan, Anhui and Jiangxi are evident. As to the flow coefficient, 
most of the areas are with low values except Beijing, Yangtze River Delta and Pearl River Delta, of which the 
values of Northwest China are close to zero. Beijing, Shanghai, Jiangsu, Zhejiang and Guangdong are the major 
destinations of the migration in China. The main origins of the migrants in Beijing are North and Northeast China, 
while the migrants from the Central-south and Southwest parts remain with low values. 
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